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1130A-MP-205 QplOs in Atrial Septal Defects by Cardiac Magnetic 
Resonance Imaging Is Comparable to Qp/Qs by Cardiac 
Catheterization 
Uzma Iabal, Anthon R. Fuisz, Lowell Satler, August0 Pichard, Srirama Swaminathan. 
Sue Apple. Ellen Pinnow, Joseph Lindsay, Washington Hospital Center, Washington, DC 
Background: Right heart cath (RHC) with 4 Saturation measurements is the diagnostic 
method of choice for assessment of intracardiac shunts. We hypothesized that cardiac 
magnetic resonance (CMR) acquisition combining phase velocity mapping (PVM) and 
biventricular stroke volume IS/) measurements could identifv ots with a shunt reauirino 
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1130A-MP-203Combined Computed Tomography-Angiogram and 
Positron Emission Tomography Perfusion Imaging for 
Assessment of Coronary Artery Disease in a Novel PET/ 
CT: A Pilot Feasibility Study 
Mehdi Namdar, Thomas F. Hany, Cyril1 Burger, Gustav K. van Schulthess. Philipp A. 
Kaufmann, University Hospital, Zurich, Switzerland 
Background: An accurate, noninvasive technique for the diagnosis of coronary disease 
would be an important advance. We present the first evaluation of image quality of a new 
integrated PET/CT scanner for combined acquisition of coronary anatomy and perfusion. 
Methods: On a newly developed GE Discovery LS PET-CT (GEMS, Milwaukee, WI), an 
integration of an Advance Nix PET and a multy-row Lightspeed plus CT scanner con- 
trast-enhanced CT angiography (CTA) and myocardial perfusion scanning (MPS) with 
ISN-ammonia (BOOMbqa at rest and during adenosine stress) was performed in 4 
patients with coronary artery disease. CTA was performed with retrospective ECG-gating 
after injecting 120mL contrast media intravenously (iv). Results: In the CTA the entire 
coronary tree could be visualized in all patients up to the distal third. In one patient a 
complete occlusion of the proximal LAD Stem was depicted; the myocardium distal to this 
occlusion showed severely decreased resting and hyperemic flow. In the other 3 patients 
2 stenoses with reversible perfusion defects were correctly identified with CTA and PET. 
Conclusions: Considering our first experiences with the new integrated PET-CT tech- 
nique excellent visualization of coronary lesions and pathophysiological lesion severity 
seems to be achievable. 
3:12 p.m 
1130A-MP-204Diagnostic Value of Magnetic Resonance Imaging in 
Patients With Atrial Septal Defect in Comparison to 
Heart Catheterization and Transesophageal 
Echocardiograpy 
Okan Ekinci, Thorsten Dill, Thomas Neumann, Ruzica Maksimovic, Roland R. Brandt, 
Matthias Rau, Michael W. Weber, Christian W. Hamm, Kerckhoff Clinic, Bad Nauheim, 
Germany 
Background: 
The defect diameter, shunt volume and we of right atrium (RA) and right ventricle (RV) 
are essential data for planning transcatheter closure of an atrial septal defect (ASD). 
Although, balloon sizing of the defect on heart catheterization (HC) is still mandatory, and 
transesophageal echocardiography (TEE) is widely used as noninvasive imaging tech- 
nique, magnetic resonance imaging (MRI) may play an important role in pre-procedural 
evaluation of these patients. Therefore, we assessed the diagnostic value of MRI in the 
evaluation of size defect, shunt volume and RV diameters in comparison to HC and TEE. 
Patients and Methods: 
60 patients, male 30% (18/60), average age 44.3215.7 (range 15-74 years) with an ASD 
II were enrolled. They underwent TEE, HC and MRI (1.5T Siemens Vision or Sonata sys- 
tem). A Flash 2D tine GRE sequence (TR 60ms. TE 5ms, slice 6 mm) and a TrueFlSP 
tine sequence (TR 32ms, TE 1.6ms, slice 5 mm) were used. On MRI Op/G!s was calcu- 
lated and compared to the HC QplQs ratio. Defect size measurements of different tech- 
niques were compared. Investigators were blinded to the results of the other techniques. 
Results: 
Qp/Qs ratio on baseline MRI examination was 1.56+0.29 (range 1.05-2.2) while on HC 
1.71t0.30 (range 1.2-2.4). Correlation was statistically significant (rc0.65, peO.01). 
Defect Size on MRI was 15.3+7.4 mm (range 3-30 mm), on TEE 14.3i4.9 mm (range 4- 
24 mm), and the balloon stretched diameter on HC was 23.4i4.2 mm (range 14-32 mm). 
Correlation between defect size as on MRI vs TEE was (r~0.67, p<O.Ol), MRI YS HC 
(r=O.77, p<O.Ol), respectively. Lmear regression equation for prediction the defect size 
on heart catheterization based on MRI is as follows (R=0.77. R2c0.59, F=38.1, ~~0.01): 
y=l4.9 + 0.6 x MRI defect size. 
Conclusions: 
Thus, MRI proved to be an accurate diagnostic tool in pre- and postintewentional 
SSSSSSmSnt of ASD patients with transcatheter occlusion. These data indicate that MRI 
allows complete noninvasive assessment of morphological and hemodynamic parame- 
ters in these patients without radiation and only minimal patient discomfort. 
. _ 
closure i.e. Qp/Qs of >1.5.Methods: We analyzed 16 consecutive pts undergoing evalu- 
ation of an atrial seotal defect IASD\ in whom comolete RHC and CMR data were avail- 
I  
able. Using a Philips lntera CV system, short axis views of both ventricles were acquired 
using a breath-hold steady state free precision technique. Flow through the aorta was 
measured using a PVM sequence containing 50-70 phases with a velocity encoding of 
200-250 cm/s, and a transverse plane that contained the ascending aorta. Pulmonary 
flow was measured by choosing a plane perpendicular to the main pulmonary artery. All 
sequences were completed over a total time of about 11 minutes. LV and RV volumes 
were computed by Simpson’s rule. PVM volumes were computed using system software. 
RHC was performed directly after the CMR. QplQs ratios were calculated from 0, satu- 
ration measurements. Results: Results show an excellent correlation between SV and 
PVM(w3.90: p<O.ooOl) and a good correlation between Qp/Qs by either of the CMR 
techniques compared to RHC (SV vs RHC: r= 0.55; p=O.O27, PVM YS RHC: r=O.62; 
p=O.O096). 15 of the 16 pts (94%) were correctly characterized as having shunts >1.5 or 
<1.5.Conclusion: Either of the CMR techniques can reliably characterize patients with 
significant inter-atria1 shunts. The combination of SV, PVM. and imaging of the defect 
itself provides a robust method for non-invasively evaluating the patient with an ASD. 
3:36 p.m. 
1130A-MP-206 Quantitative Assessment of Atrial Septal Defect Closure 
Using a Hybrid XMR System 
Simon Schalle. Maythem Saeed, Alastair Martin, Oliver Weber. Charles B. Higgins, 
Phillip Moore, University of California San Francisco, San Francisco, CA 
Background: Our aim was to use a hybrid XMR system (a suite adjoining MRI scanner 
with x-ray catheterization laboratory) in deployment and assessment of septal defect clo- 
sure. 
Methods: Under x-ray fluoroscopy. a septal defect was created in 7 pigs using needle 
catheter and balloon dilator. Catheters were placed in the iliac and main pulmonary arter- 
ies to measure blood pressures and to inject contrast media. After transfemng the ani- 
mals to the MR unit on a tabletop, pulmonary and aortic flow (mllmin) were measured 
using velocity encoded tine MRI (TRfTE=15/4ms). A gradient echo Tl-TFE sequence 
(TWTE=3.8/1.4ms) was used for detecting leakage of Gd-DTPA-BMA through the 
defect. A home-assembled delivery system (consisting of sheath, dilator, snare wire and 
Amplatzer closure device) was used for closing a Septal defect under MR real time guid- 
ance (bFFE: TR/TE=Y1.5ms, 10 frames/s. Position and size of the defects were deter- 
mined at autopsy. 
Results: The home-assembled system was free of susceptibility artefacts and allowed 
the placement of closure devices under real-time MR guidance. Pulmonary blood flow 
before and after placement of the closure were 4.23a.33 Llmin and 3.89+0.68Umin 
(~~0.05). Aortic flow, however, showed no difference in flow before (3.44eO.49 Umin) 
and aHer placement of the closure (3.85*0.58 Umin). The difference between pulmonary 
and aoltic flow represents the amount of left-to-right shunt flow, which was 0.73+0.33U 
min before and -0.16~0.10 Umin after placement of the closure. The patterns of pulmo- 
nary and aortic phasic flow (16.phases/cardiac cycle) were not changed after deploy- 
ment of the closure, suggesting that the heart rapidly accommodate to changes in pre- 
and afterload. Enhancement of left and right atrium was observed during the first pass of 
Gd-DTPA-BMA prior to placement of the closure and to a lesser extent after placement. 
Conclusion: Placement of septal defect closure under MR guidance is feasible with 
commercially available devices. Simultaneous visualisation of the closure of the defect 
on contrast enhanced MRI and lack of difference in pulmonary and aortic flow on tine 
MRI provide direct and crucial evidence on the success of this intervention. 
3:48 p.m. 
1130A-MP-207 Magnetic Resonance Angiography of Pulmonary Veins: 
A New Gold Standard Prior and After Ablation of Atrial 
Fibrillation 
Jueraen Voqt Johannes Heintze, Leon Krater. Hermann Esdom, Andreas 
Peterschroeder, Frank Warzok, Barbara Lamp, Hans Meyer, Dieter Horstkotte. Heart 
Center North Rhine-Westphalia, Bad Oeynhausen. Germany 
Backgrounct Pulmonary veins (PVs) isolation to eliminate triggers of atrial fibrillation is a 
new successful electrophysiologlcal intervention. The aim of the procedure is the empiri- 
cal disconnection of PVs from the left atrium regardless of their arrhythmogenecity using 
several mapping and ablation procedures. PV stenosis remains the main complication 
associated with this approach. Therefore, reliable and noninvasive methods are required 
to characterize the accurate anatomy of the PVs periintewentionally and during follow up 
for the diagnosis of PV stenosis. 
Methods: In 58 patients (pts) (mean age 58 * 8 years) with paroxysmal (91 %) or perma- 
nent (9 %) atrial fibrillation refractory to antiarrhythmic therapy who underwent PV isola- 
tion in our institution since 09/2000 the anatomy of the 226 PVs was characterised by 
magnetic resonance angiography (MRA) with gadolinium prior to the interventton. In 38 
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pts the morphology of the PV ostia was visualised using MRA 12 months after the inter- 
vention. 
Results: In 41 pts there were no variations in the anatomy of the PVs, in 0 pts we found 
a ccmmon ostium of two PVs (6 x right upper PV + a right middle PV, 1 x right lower PV 
+ a right middle PV, 1 x two left upper PVs). In five pts we could demonstrate three right 
PVs, four pts showed only small left lower PVs. In the 38 investigations one year postint- 
erventionally we could demonstrate clinically asymptomatic significant PV stenosis in 9 
(4% of the target veins) of our pts. In 5 pts the left upper PV and in two casea each the 
right upper and left lower PV was involved. In 16 pts (7% of the target veins) a narrowing 
below 50% could be demonstrated. Two pts had a further increase in the severity of PV 
stenosis during follow up from three to six and nine months, respectively. In one pt a 
high-grade stenosis developed between 6 and 12 months. Two pts showed a subtotal 
and a total occlusion of one vein without symptoms. 
Conclusion : MRA is a suitable tool to accurately characterise the anatomy of the PVs 
prior to PV isolation for planning the procedure. Of special importance IS this non-inva- 
sive technique to screen early and late development of PV stenosis during follow up 
where we observed an ongoing lumen reduction during the follow up of so far one year. 
model. 
Results: Sm. Em and Am were all significantly lower in the non-survivors (p < 0.0005, p = 
0.001 and p = 0.017 respectively). Vp, mitral inflow early and late diastolic velocities and 
deceleration time were not significantly different between survivors and non-survivors. 
EmviEm and LVmass were slightly higher in non-survivors compared to survivors group 
(p = 0.05, p = 0.04). LVEFPd was lower in non-survivors (p = 0.015). In univariate Cox 
regression model survival was related to Sm (HR: 0.43, 95%CI: 0.31 - 0.58), Em (HR: 
0.50, 95%CI: 0.37 - 0.68) and Am (HR: 0.79, 95%CI: 0.65 - 0.96). In the multivariate 
model the best predlctor was Sm. 
Conclusion: TDI measurements of left ventncular long axis in both systole and early dias- 
tole are strongly related to prognosis in patients with LVH. These easily acquired indices 
provide important prognostic information. 
1140-29 Estimation of Left Atrial Pressure Using Doppler Tissue 
Imaging in a Canine Model of Valvular Insufficiency 
Mark A. Ovama, Barret J. Bulmer. David Sisson, University of Illinois, Urbana, IL 
March 19,2003 
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Background: Doppler tissue imaging (DTI) IS a non-invasive echocardiographic modality 
that permits the quantification of left atrial pressure (LAP). Specifically, the ratio of early 
mitral inflow velocity to early mitral valve annular velocity (EIEa) correlates well with LAP. 
Previous studies have routinely excluded patients with significant mitral regurgitation and 
the relationship between EfEa and LAP has not been investigated in this subset of 
patients. This study evaluated the ability of E/Es to predict LAP in dogs with experimen- 
tallv created acute mitral valve reauraitatlon. 
Methods: The study utilized 9 an&hestized canine subjects. A 7Fr Swan-Ganz catheter 
was introduced into the left atrium via transvenous atrial septostomy, and used to record 
LAP. Simultaneous transthoracic echocardiographic and hemodynamic studies were 
recorded after sequential chordae tendineae rupture and during intravenous infusion with 
nitroprusside (2.5.5ugkglmin) 01 hydralazine (l-1.5mg/kg). 
Results: Forty-two sets of measurements were obtained. Mitral regurgitant fraction 
ranged from 17 to El%, and yielded LAP values ranging from 6 to 47mmHg. Univariate 
linear regression analysis showed a significant correlation between LAP and E 
(pcO.0001, r=O.63) and ElEa (pcO.0001, ~0.84). The cut-off point yielding the best pre- 
dictive value for LAP >15mmHg was an E/Es value of >7.0. 
Effect of Age on Mitral Annular Velocities by Tissue 
Doppler Imaging in Healthy Subjects: A Population- 
Based Study 
Viiava K. Munaaala. Steven J. Jacobsen, Douglas W. Mahoney, Richard J. Rodeheffer, 
Kent R. Bailey, Margaret M. Redfield, Mayo Clinic and Foundation, Rochester, MN 
1140-27 
Background: The ratio of the early trans-mitral filling velocity (E) to the septal (E’s) or 
lateral (E’d early diastolic mitral annular motion by Tissue Doppler Imaging (TDI) is used 
to differentiate between normal and pseudo-normal mitral inflow patterns. An E/E’ > IO is 
considered abnormal in several studies. We sought to define the normal ranges of TDI 
variables in healthy individuals in a large population based cohort and determine their 
association with age. 
Methods: 2042 randomly selected residents of Olmsted, MN population > 45 years pro- 
spectively underwent comprehensive Doppler Echocardiography and medical record 
review. Subjects with no history of cardiovascular (CV) disease, diabetes, or CV medica- 
tion use and with normal systolic and valvular function by 2-D echo comprised the study 
group @=857). 
Results: See table. Mean and upper normal (95’” percentile) values are shown for each 
age group. Correlation coefficients (CC) and P values for the age association are shown. 
EIA (trans.mitral early to late filling velocity) ratio correlates inversely with age. While E, 
E’S and E’, decline with age, both E/E’s and E/EL increase with age. E/E’s IS > E/E‘, m 
all the age groups. The upper normal value for EIE’s exceeds 10 in all age groups. The 
upper normal value for E/E’, exceeds IO in subjects > 65. 
Conclusion: Age related changes in E/E’ and the differences in E/E’s and E/E’, must be 
taken into consideration in the interpretation of diastolic function analysis. 
Age 45-49 50-54 55-59 60-64 65-69 70 & Pvslue 
groups above (CC) 
Number 146 213 168 116 102 109 
Em/s 0.69 0.66 0.67 0.67 0.64 0.66 0.012 
(0.90) (0.90) (0.90) (0.90) (0.80) (1.00) (-0.08) 
E/A 1.40 1.27 1 19 1.09 0.98 0.89 <O.OOl 
(2.00) (2.00) (1.80) (1.60) (1.50) (1.30) (-0.48) 
Es m/s 0.10 0.09 0.09 0.09 0.08 0.08 ~0.001 
(0.14) (0.14) (0.12) (0.13) (0.11) (0.11) (-0.35) 
E/Es 7.2 7.5 8.0 8.0 8.7 9.3 (16.7) ~0.001 
(11.2) (11.7) (13.3) (12.0) (13.3) (0.27) 
E, mls 0.13 0.12 011 011 0.09 0.09 <O.OOi 
(0.17) (0.16) (0.15) (0.15) (0.12) (0.11) (-0.50) 
WE, 5.6 (7.8) 5.9 (8.9) 6.3 6.7 (8.9) 7.2 8.3 (14.0) ~0.001 
(10.0) (11.25) (0.39) 
1140-28 Tissue Doppler Imaging Adds Prognostic Value in 
Patients With Hypertension 
Conclusions: In a canine model of acute valvular regurgitation, E/Es is a useful param- 
eter for determining LAP. 
1140-30 Effect of Volume Reduction by Hemodialysis on Left 
Ventricular Diastolic Filling Parameters 
Sarah Shimoni, Sore1 Goland, Orly Azulai, Gabriel Lutati, Raya Kazarski, Philip Shul, 
Galina Bogoslavski. Avraham Caspi, Kaplan Medical Center, Rehovot. Israel 
Background: Standard Doppler indexes of transmitral filling vary in response to altema- 
tion in the left ventricular relaxation and preload. It has been proposed that diastolic 
velocities of the mitral annulus (MA), assessed by tissue Doppler and color M-mode flow 
propagation velocities (fpv) are relatively load independent indexes of myocardial relax- 
ation. However the data supporting this assumption is limited and controversial. 
Methods To assess the effect of hemodialysis related volume reduction on diastolic fill- 
ing parameters, 35 patients (24men, age 62+17) on chronic hemodialysis, underwent 
transthoracic echocardiography before and after routine hemodialysis session. Left van- 
tricular (LV) end diastolic and end systolic diameters and volumes, Pulsed-Doppler of 
mitral inflow, MA velocities and FPV were assessed before and after hemodialysis. 
Results The mean weight reduction during dialysis was 1.7*0.8kg. The systolic and 
diastolic blood pressure decreased significantly (153+23 vsl38*20, p=O.O06 and 82+11 
YS 78*11, ~~0.02, respectively). The LV end systolic and end diastolic volumes 
decreased from 138*40 and 64*31 to 124i38 and 55~32, respectively (p<O.OOl). After 
hemodialysls the mitral inflow early (E) and late velocities decreased (100222 vS 
78*25cm/s (p<O.OOl) and 89*22 vs 80*2lcm/s (p=O/O3), respectively). The early (E’) 
and late MA velocities did not change significantly (10+2.9 vs 9.6*3.1 (p=O.18) and 
10.6i3.6 vs 1 le4.0 (p=O.4), respectively) before and after dialysis and no correlation was 
found between LV volumes and MA velocities. The fpv was 38*13 before dialysis and did 
not chanae (39+13) after dialysis (~~0.28). However negative correlation was found 
Mei Wanq. Gabriel W. K. Yip, Yan Zhang. Angele Wang, Peal Ho, Carmen Chow, John 
E. Sanderson, The Chinese University of Hong Kong, Hong Kong, Hong Kong 
Background: Tissue Doppler lmaglng (TDI) is a useful technique to assess left ventricular between IV biastolic and systdlic volumes and fpv (I=-0.3,.p=O.Ol and r=-034, p=O.OO& 
long axis systolic and diastolic dysfunction in hypertensive patients (HT). However, it is respectively). The ratio E/E’ and the ratio Elfpv significantly decreased after hemodialysis 
not known to what extent the TDI mitral annular velocity relate to prognosis and if they (pco.oo1). 
predict mortality better than the standard Doppler Echo measurements in HT. Conclusions MA velocities and fpv are not affected by hemodialysis induced volume 
Methods: 174 hypertensive patients (84 female) mean aged 62, range 23 - 90, had stan- and blood pressure changes. However fpv is partly volume dependent. MA velocities can 
dard 2D echo studies including TDI of basal velocities (mitral annulus) in 4 segments be used to assess and mwtol diastolic function and LV filling pressures in these 
(septal, lateral, ant and inf) to determine average value of peak systolic (Sm), peak early patients and similar clinical conditions. 
diastolic (Em) and late diastolic velocities (Am) and mitral propagation velocity (VP). Car- 
diac moriakty at 2 years was correlated with TDI parameters by Cox propottional hazard 
